Most people prefer to use their right eye for viewing. New evidence reveals that this dominance is much more plastic than that for one hand or foot: it changes from one eye to the other depending on angle of gaze. Remarkably, sighting dominance depends on the hand being directed towards the visual target.
Because sighting dominance is not perfectly correlated with handedness -or indeed with other types of ocular dominance such as binocular rivalry -interest in sighting dominance has waned. Adding further insult to injury, experiments by Ono and colleagues [3, 4] suggested that sighting dominance might be an artefact, the 'dominant' eye being just the one closest to the perceived egocentre, which does not perfectly coincide with the body midline in most people. However, such arguments do not explain why the egocentre is biased to the right more than the left in most people.
A recent study [5] may ultimately lead to answers to this latter question. In most demonstrations of sighting dominance, participants have to align a target in peripersonal space with a more distant point while looking straight ahead. Khan and Crawford [5] turned this typical situation on its head, by examining sighting as a function of eccentricity of gaze. In their two experiments, participants were required to fixate a small target through a ring placed at arm's length from their face. They then reached out and grasped the ring and drew it rapidly towards their face while keeping the distant target within the ring's aperture. This procedure (in central vision) results in the participants drawing the circle towards the dominant eye without explicit awareness of doing so [6] .
In these studies [5] , head position was fixed and, for the first time, the ring and target pairs were presented across the hemispace at various eccentricities to the right and left of the head/body midline. Their results showed the usual right-eye dominance in the majority of their participants for the central ring-target pair. Remarkably, they switched eye preference as the stimuli were moved into left hemispace ( Figure 1, blue functions) . Similarly, the three left-dominant participants ( Figure 1 , red functions) shifted to right dominance when targets were presented past a threshold point in the right hemispace. (A somewhat similar side-related bias in determining binocular alignment in depth has been reported by Erkelens et al. [7] .
Why might sighting dominance change with the direction of gaze? In the Khan and Crawford [5] study, modulation by gaze direction did not depend on occlusion of the opposite hemifield by the nose: even when targets are visible and easily within the line of sight of the 'typically'
Figure 1
Results from the ten participants studied by Khan and Crawford [5] dominant eye, participants shifted to their non-dominant eye at some point in the opposite hemifield. Crawford and Khan [5] themselves suggest that the superior view afforded by the eye on the same side of space as the target may be responsible for the shifts of dominance from one eye to the other.
In normal sighting tasks, of course, central vision is used to provide equivalent opportunity for either eye to be used to align a nearby target with a distant one. Indeed, previous investigators who have struggled with the definition of sighting dominance have pointed out that using one hand or the other as the near target in some sighting tasks can 'corrupt' categorising a participant as left-eyed or righteyed. This so-called 'nuisance' variable probably deserves another look, given the peculiar results of Khan and Crawford's [5] second experiment. They had participants complete their 'grasp and pull' task with one hand then the other in separate blocks of trials. Remarkably, the thresholds were biased by the hand used. Right-hand grasping shifted the functions shown in Figure 1 to the left: targets had to be further in left hemispace for the participants to shift from sighting with the right eye. Similarly, left-hand grasping shifted the 50-50 thresholds to the right (Figure 2 ).
We should keep in mind that the story in real environments is inevitably more complicated. In reaching and grasping without constraining the head, the low inertia of the eyes gives a large lead time relative to the head and hand. In such movements, the head follows the eyes and the vestibulo-ocular reflex ensures that the eyes swing back toward primary position as the hand is arriving on target, maintaining fixation. What might this ordering mean for the Khan and Crawford [5] story? Remember that participants show consistent sighting preference for one eye when their head is pointing towards the central ring and target pair. The most likely state of affairs would be that peripheral targets would be initially 'sighted' -what this means in the absence of a peripersonal target for alignment when the hand is just starting its movement we shall leave for the time being -with the eye on that same, ipsilateral side of the body, but by the time the head movement is completed the normal, conventionally defined sighting eye would be aligned with the target.
The difficult problem would be identifying the sighting eye threshold within a trial, keeping in mind that the sighting eye can only be identified unambiguously when near and far targets need to be aligned. A solution might present itself by varying target position in depth, so that vergence and versional portions of the movements of each eye can be recorded. There is a suggestion in the literature ( [8, 9] for example) that the non-sighting eye produces more of the required vergence in such tasks, implying that it is being actively realigned by vergence change with the saccading sighting eye.
So the eye used for the 'initial' sighting may depend on the hand moving towards the target, but (for contralateral targets, relative to the dominant eye) sighting will switch to the other eye at some point in the head movement. Why switch if the non-dominant eye has already 'captured' the target? An interesting clue about the possible link between eye and hand comes from the claim that the position of the dominant eye is preferentially monitored using some sort of feedback signal related to eye proprioception [10] . The utility of eye proprioception in humans has been doubted, given the scarcity of spindle receptors in the ocular musculature and the generally poor perception of stationary eye position in darkness (for reviews see [11, 12] ). Nevertheless, there is some evidence that feedback eye position signals play some role in the recalibration of sensorimotor localisation systems at the end of saccades [13] .
The possible usefulness of calibration biased towards a favoured eye remains unknown. The early literature suggests that advantages in sensorimotor performance when using the dominant eye are typically obtained in tasks that require ballistic movements of the hands, such as target-directed aiming (for example [14] , see [15] for review). In the experiments of Khan and Crawford [5] , participants initiated their movements when already fixating on the specified target through the ring. A more dynamic variant of the task that would require coordination What about sighting dominance and cerebral lateralisation? Many authors have dismissed any possible links (see [15] ) because the sensory inputs from the two eyes are not crossed in the same way as those from hands and feet are. It is the contralateral half of the retina that is ultimately seen by each hemisphere, not the contralateral eye. Such analyses, nevertheless are biased towards how each hemisphere processes sensory inputs. Is their any evidence that outputs related to eye movements are handled differently by the two hemispheres? The answer to the former question is yes, in the sense that in most eye fields in the cerebral cortex, stimulation produces eye movements in a contralateral direction (albeit these are the same in both eyes). Unfortunately few neurophysiologists have been bothered with cerebral asymmetries in this type of control, as asking the same research question in both hemispheres of the same animal would be at the expense of asking other questions.
In neuroimaging of human primates, the potential for studying the lateralisation of eye movement functions is vast. Some provocative hints have already appeared which suggest that further studies on this topic may be worthwhile. For example, in a sample of right-handed participants who were making small right-hand finger movements, gazing to the right produced greater activity increases in the contralateral hemisphere than gazing to the left [16] . Unfortunately, sighting dominance was not reported and left-hand movements were not assessed. Another group [17] has claimed increased left hemisphere activation with monocular viewing (by either eye) in a sample of right handers, presumably the majority of whom would have been right-eyed.
Future studies on the neurobiology of sighting dominance might take advantage of Khan and Crawford's [5] threshold technique to quantify the degree of sighting preference rather than just its direction. As handedness can be quantifed in a number of different ways, the potential for studying interactions between sighting and hand use has increased exponentially -some lateral thinking about sighting has pointed in a number of interesting directions, well worth keeping an eye on.
